[3H]muscimol and [3H]flunitrazepam binding sites in the developing cerebellum of mice treated with methylazoxymethanol at different postnatal ages.
Two models of perturbed cerebellar ontogenesis were obtained by a single administration of methylazoxymethanol (MAM), a potent antimitotic agent, to mouse pups either on the day of birth (MAM0 mice) or at postnatal day 5 (MAM5 mice). The alterations of the cerebellar GABAergic system were studied by measuring glutamic acid decarboxylase activity, [3H]muscimol binding sites, which are known to be concentrated in the GABAA receptors in the internal granular layer, and [3H]flunitrazepam binding sites, which are more abundant in the molecular layer. The primary target of the antimitotic agent are the precursors of the glutamatergic and GABAceptive granule cells. In both models GABAergic structures, as revealed by GAD activity measurements, appear to be relatively spared, and recovery of granule cell numbers occurs during development in MAM5 mice. In MAM treated mice the number of [3H]muscimol binding sites (on a per cerebellum basis) decrease as the number of granule cells decrease, although some recovery occurred in MAM5 mice, but not in MAM0 mice. In MAM5 mice, [3H]flunitrazepam binding sites (on a per cerebellum basis) were relatively unaffected, while they were decreased significantly, but to a lesser extent than [3H]muscimol binding sites, in MAM0 animals. The more significant reduction of granule cell numbers and the cytoarchitectural disruption resultant from the more precocious application of the antimitotic appear responsible for the significant alteration and lack of recovery in MAM0 mice.